Effects of chronic intracranial injection of low and high concentrations of guanethidine in the rat.
Low (64 mug in 2 mul) or high 320-1280 mug in 2 mul) doses of guanethidine sulphate were injected daily for up to 19 days into the lateral hypothalamus, substantia nigra, locus coeruleus, dorsal raphe nucleus, or amygdala region of the rat brain. Effects on monoamine-containing neurons were determined using fluorescence histochemistry. The noradrenergic terminals of the hypothalamus were depleted over a diameter of 7 mm by both low and high doses of guanethidine whereas, even with high doses, the dopaminergic terminals of the median eminence, amygdala and acudate nucleus were only partially depleted. Fluorescence levels of dopaminergic cell bodies of the sub stantis nigra and 5HT-containing cell bodies of the dorsal raphe nucleus were unaltered by low doses of guanethidine. Low doses of guanethidine did not affect the fluorescence of the noradrenergic cell bodies of the locus coeruleus, however high doses caused a substantial reduction in fluorescence levels. Normal levels of fluorescence were observed in all catecholamine-containing neurons within 14 days from cessation of injections. Thus, the xon retraction and eventual degeneration of peripheral sympathetic adrenergic neurons, which occurs as a result of chronic intraperitoneal injections of guanethidine does not occur with the catecholamine-containing neurons in the central nervous system. The rapid recovery of centrat catecholamine-containing neurons is remarkable in view of the extensive areas of brain damage produced by chronic injection of such high concentrations of drug. Fluorescence in peripheral adrenergic nerves was unaffected by chronic injection of guanethidine into the lateral hypothalamus but adhesions of some internal organs were observed. Blood vessels in the vicinity of the cannula were heavily reinnervated by fluorescent fibres probably arising from intracranial catecholamine-containing neurons. Some of the advantages of intracranial injection of guanethidine compared to 6-hydroxydopamine for behavioral experiments are discussed.